To examine the effect of weekly completion of a patient-held quality-of-life (QOL) diary in routine oncology practice for palliative care patients.
INTRODUCTION
The routine use of quality-of-life (QOL) measures has been adopted in clinical practice much more slowly than in research. Traditional outcome measures in clinical practice, such as laboratory and radiologic measures, remain dominant, although changes are occurring. The American College of Chest Physicians recommends that, for patients with advanced lung cancer, standardized evaluations of symptom assessments and diseasespecific QOL questionnaires be administered by heath care teams. 1 In addition, feasibility studies have shown that the introduction of QOL assessment into outpatient clinics is acceptable to patients and clinicians. [2] [3] [4] [5] [6] [7] [8] [9] [10] Only eight studies in the last decade have investigated the benefits of using a QOL measure in routine oncology practice, and the findings of these studies have been inconsistent. Some studies have shown improved patient-clinician communication, 11, 12 with positive effects on patient satisfaction 12 and QOL, 11,13 and better symptom detection and alleviation.
14, 15 Other studies have found contrary findings. [16] [17] [18] In addition, no studies have assessed the role of QOL measures across health care settings. This study investigated whether regular recording of QOL data by patients would have beneficial outcomes for those with inoperable lung cancer.
PATIENTS AND METHODS

Study Sample and Procedures
A prospective randomized controlled study recruited newly diagnosed patients from three hospitals in Northern Ireland. Inclusion criteria included a clinical diagnosis of inoperable lung cancer, ability to give written
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informed consent, a WHO performance status of 0 to 2, and the ability to complete questionnaires. The study was approved by local research ethics committees, and research governance was granted by each hospital. Senior oncology staff assessed the eligibility of patients at their first appointment, and the study was explained to eligible patients. Patients providing written informed consent were assigned randomly to the diary group or standard care using block randomization with computer-generated random numbers.
The intervention involved weekly completion of a QOL questionnaire in a diary format for 16 weeks. The intervention questionnaire was the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30 and its associated module for lung cancer (Quality of Life Questionnaire LC13). The questionnaire layout was adapted, with permission from the European Organisation for Research and Treatment of Cancer QOL group, to suit an A5 diary format, with each booklet covering a 4-week period. The questions were not altered in any way from the original questionnaire. These questionnaires have been used successfully in other studies of QOL assessment in routine clinical practice.
11,12
Patients kept their diary at home and were requested to complete it at a regular time each week and to share the information with any health professional involved in their care. Relevant health care professionals were informed about the study and that patients may wish to share their diary information during consultations. The hospital team received basic training sessions from the researcher on the content and layout of the diary, whereas the primary care team received this information in written form via mail. Training on how to interpret the QOL data was not provided. The standard care group did not receive QOL questionnaires.
Sample size was calculated to detect a mean difference in change from baseline of 8 points (standard deviation ϭ 13 points) in the Trial Outcome Index (TOI) subscale of the Functional Assessment of Cancer Therapy-Lung (FACT-L), 19 with 80% power at 5% significance (n ϭ 42 patients per group). The TOI is deemed to be the most relevant and accurate indicator of patientreported QOL for patients with lung cancer. 20 A 20% attrition rate was incorporated into the sample size calculation based on rates used in similar studies, 11, 18 although this proved to be too conservative, and the recruitment period was extended to accommodate a higher attrition rate.
Outcome Measures
Patients were assessed at baseline (before the administration of the intervention) and at the end of months 2 and 4. Outcome measures were sent by mail to allow completion at home. The primary outcome measure was QOL, specifically the TOI summary score, and secondary outcomes included other indices of QOL, as well as diary utilization, communication, discussion of problems, and satisfaction with care.
QOL. The FACT-L questionnaire 19, 21 was chosen because it has been used extensively in clinical trials and has been deemed valid and reliable in inoperable lung cancer patients. The FACT-L includes 27 general questions divided into four primary QOL domains (physical well-being, social/family well-being, emotional well-being, and functional well-being) and includes a seven-item lung cancer symptom-specific subscale (LCS). The FACT-L also provides other multiple scoring options including a FACT-General (FACT-G) score (physical, emotional, social/family, and functional well-being), a total score (FACT-G plus LCS), and the TOI (physical and functional well-being plus LCS), which is a summary index of physical and functional outcomes. All FACT-L questions are rated on a 5-point Likert scale. Higher scores represent better QOL or fewer symptoms.
The Palliative Care Quality of Life Index (PQLI) 22 was also used because it was designed specifically for palliative care and covers additional issues of support and communication. The 30 questions in the PQLI are rated on a 3-point Likert scale except the final question, which scores overall QOL on a 10-point scale from poor to excellent.
Utilization of the diary. Patients in the diary group recorded in their diary whether or not they shared the diary information with any health professional.
Communication and the discussion of patient problems. Patients were asked about general problem areas using an adapted version of the checklist by Velikova et al. 4 The checklist asked, "Over the last 2 months did any member of the health care team ask you about…"; this was followed by a list of issues with a yes or no reply. The PQLI section on communication also assessed whether or not social relationships, financial issues, and work and family problems had been discussed.
Satisfaction with care. Patients were asked six questions about their expectations and satisfaction with care; these were based on questions used in previous studies in this area.
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Statistical Analysis
Change scores were calculated for QOL measures from baseline to months 2 and 4. Also, the area under curve (AUC) of a graph of QOL versus time was determined for each individual. This AUC was divided by the time under observation to give the average AUC 23 and adjusted by subtracting the baseline measurement to show the direction of change. AUC is a simple, valid technique for the analysis of longitudinal data, allowing inclusion of participants with missing data from a time point. The mean change scores and average AUC for each QOL measure were compared between groups using independent sample t tests. In addition, the mean differences between the groups for each QOL measure were adjusted for potentially confounding variables using multiple linear regression models. Similar analysis was conducted on the PQLI.
To highlight clinical relevance, the changes in LCS, TOI, and total FACT-L were categorized as follows: clinically relevant deterioration, no clinically relevant change, and clinically relevant improvement using preestablished clinically meaningful change scores (of 2 to 3 points for the LCS and 5 to 7 points for the TOI and total FACT-L). 19 These categoric variables were compared using 2 tests for trends (to account for the ordering of the categories) between the diary and standard care group. Established clinically meaningful scores were not available for the PQLI.
RESULTS
Patients were recruited from April 2005 to January 2007; 498 patients were screened, 266 met the inclusion criteria, and 115 gave informed consent (Fig 1) . Reasons for ineligibility and not participating are summarized in Figure 1 . The most common reason for ineligibility was that patients had a WHO performance status of 3 or more, whereas more than 50% of eligible patients (77 of 151 patients) did not consent because they were too distressed or unwell. Consenting patients were younger than nonparticipants (mean age, 64 v 68 years, respectively; P ϭ .002). There was no statistically significant sex difference; 56% of nonconsenting patients (84 of 151 nonconsenting patients) were male, whereas 61% of consenting patients (70 of 115 consenting patients) were male (P ϭ .32).
Baseline patient characteristics and QOL are listed in Table 1 . Groups were comparable regarding age, sex, diagnosis, WHO performance status, treatment received, and baseline QOL scores. Overall, the average age was 64 years, 60% of patients were male, approximately 80% had a diagnosis of non-small-cell lung cancer, more than 60% received chemotherapy, and more than half had a WHO score of 1. The characteristics of patients completing 4-month outcomes are also listed in Table 1 . No statistically significant differences were evident between the two groups at month 4.
The mean change from baseline to month 4 and average AUC (adjusting for baseline) are listed in Table 2 . Because change score findings for month 2 were similar to those shown for month 4, they have not been presented. Table 2 shows no evidence (P ϭ .14) of a difference in TOI, the primary outcome measure, between the two groups. A significant difference was identified in the secondary QOL outcomes; the mean FACT-L decreased from baseline by 6.3 points in the diary group but increased by 3.5 points in the standard care group (P ϭ .05). Similar differences in overall PQLI QOL score were observed between the two groups using AUC analysis (P ϭ .04). Table 2 also lists the differences in mean scores between groups after adjustment for potentially confounding variables. These adjustments generally made little difference to the findings with exception of FACT-G, where a between-group difference was more evident. Over the 4 months, four summary QOL scores showed a decline in the diary group (TOI ϭ Ϫ5.0; total FACT-L ϭ Ϫ6.3; FACT-G ϭ Ϫ6.6; and overall PQLI ϭ Ϫ0.7) compared with one QOL score in the standard care group (overall PQLI ϭ Ϫ0.7). Table 3 lists clinically meaningful change scores for three FACT-L scores. Over the study period, the total FACT-L score deteriorated for a greater proportion of diary group patients compared with standard care patients (52% v 26%, respectively); similarly, the FACT-L score improved for a smaller proportion of diary group patients compared with standard care patients (20% v 48%, respectively).
Only 23% of the diary group (13 of 57 patients) explicitly stated that they had shared their diary with any health care professional. No significant between-group associations at months 2 or 4 were identified regarding the discussion of patient problems with health care professionals. Only month 4 data are presented, with the first seven topics relating to the checklist adapted from previous studies 4 and the latter four topics relating to the communication section of the PQLI (Table 4) . There seemed to be a trend indicating that the diary group discussed fewer topics with health care professionals than the standard care group. Both groups reported high levels of satisfaction with their care (Table 5) , with no significant associations identified, although a slightly higher proportion of standard care patients indicated that they were satisfied.
DISCUSSION
Overall, the results suggest that weekly completion of a patient-held QOL diary may have a negative effect on some aspects of QOL for patients with inoperable lung cancer. Over the study period, the diary group deteriorated more than the standard care group in all QOL measures, particularly the total FACT-L, FACT-G, and overall PQLI, but these differences were not detected as significant for the primary outcome measure, so they should be interpreted cautiously. These findings contrast with other studies, where regular completion of QOL questionnaires did not have any effect on QOL outcomes 12, 17, 18 or had a positive impact. 11 The possibility that more patients in the diary group had progressive disease and that this factor contributed to their poorer QOL is unclear because data on disease progression were not available to the researchers. However, random assignment should have prevented an imbalance, and indeed, no significant differences were detected between the baseline characteristics or treatments received by patients who completed month 4 outcomes, indicating that disease progression is unlikely to have exerted a differential effect.
Although improvements in QOL scores for palliative patients, despite their progressive disease and impending death, are not uncommon, 24 the apparent decline in the QOL of patients in the diary group requires further consideration. This decline may be related to a number of factors, including raising awareness without sufficient feedback of QOL information to the health care team, a series of negative social and cognitive processes, and a failure to meet raised patient expectations.
Previous studies and reviews [25] [26] [27] [28] have shown that providing clinicians with feedback on patient progress and functional status can improve QOL and patient outcomes. However, a feedback loop did not exist in this study because the majority of patients (67%) did not share their diary information with health care professionals. This factor limited the ability of professionals to intervene and respond to changes in patient QOL. Preliminary work by Velikova et al 29 supports the link between a lack of feedback to clinicians and declining QOL. A break in the feedback loop may prevent clinicians from intervening appropriately and may be detrimental for patients.
A number of social and cognitive processes may develop in a context characterized by a lack of feedback and absence of appropriate responses from health care professionals. Segerstorm et al 30 suggest that repetitive thoughts may lead to worry and rumination. Rumination is a repetitive, aversive, and uncontrollable thought process 30 that is strongly linked as a contributory factor to depression in cancer patients. 31 It is possible that asking patients to regularly complete a record of how they are feeling, physically and emotionally, may cause them to dwell on their disease progression and to ruminate. The mapping of disease progression may be highlighted further by the fact that each diary contained questionnaires spanning a 4-week period. Furthermore, the arrangement whereby the record was completed and held at home may have provided a greater opportunity to ruminate on the contents.
Mills et al
Response shift 31 has been used to explain an improvement in an individual's QOL that is not equivalent to their actual physical health status. This change may occur as a result of a process of downward comparison; individuals compare themselves with others that they perceive to be worse off.
32 Downward comparison is positively associated with positive feelings and adjustment to disease. In uncontrollable situations, downward comparison can lead to negative rather than positive feelings, when the perceived peer comparison is one's own dreaded future. 33 This can be exacerbated by face-to-face contact, 34 such as regular encounters at outpatient clinics. In this study, patients with inoperable lung cancer may have perceived themselves to be in an uncontrollable situation. However, it is important to note Abbreviations: TOI, Trial Outcome Index; NSCLC, non-small-cell lung cancer; SCLC, small-cell lung cancer; FACT-L, Functional Assessment of Cancer Therapy-Lung; SD, standard deviation; FACT-G, Functional Assessment of Cancer Therapy-General; LCS, lung cancer symptom-specific subscale; PQLI, Palliative Care Quality of Life Index; QOL, quality of life. NOTE. The number of patients quoted in Figure 1 as having completed outcomes is higher than the number with change scores in Table 2 because some participants partially completed questionnaires, which prevented the calculation of subscale scores. In contrast, the numbers of patients in Figure 1 are slightly lower than the numbers with AUC scores in Table 2 because AUC scores were calculable for participants with missing data from one time point.
Abbreviations: QOL, quality of life; AUC, area under the curve; SD, standard deviation; FACT-L, Functional Assessment of Cancer Therapy-Lung; FACT-G, Functional Assessment of Cancer Therapy-General; LCS, lung cancer symptom-specific subscale; PQLI, Palliative Care Quality of Life Index. that the standard care group who were exposed to the same situation might be expected to adopt a similar negative downward comparison. Yet, this process was not evident in their QOL responses, which generally increased over the study period. Standard care patients may have reacted with the more commonly recognized positive response shift in QOL; as their physical condition deteriorated, they recalibrated internal standards used to selfassess their QOL. The completion or noncompletion of a QOL diary may have had a differential impact on the recalibration process undertaken by patients in each group.
Another explanation for the decrease in QOL in the intervention group could be raised expectations. 35 Measuring QOL in a clinical setting may raise a patient's expectations that a clinician will be able to influence or control their QOL. Patients may possibly be negatively affected by the process of measurement if raised expectations are not met. However, this explanation is unlikely to be valid given the fact that patients did not share the contents of their diary with clinicians and the high levels of patient satisfaction that were recorded.
This study did not find that the completion of a QOL diary had any detectable effect on general satisfaction with care, communication between patients and professionals, or the discussion of patient problems. Overall, diary patients seemed to discuss fewer topics with professionals. Satisfaction and communication are complex concepts to define and measure. In this study, assessment was based on the completion of questionnaires by patients, with the majority scoring highly in each area. This study did not use an objective and structured approach to assessment given the fact that patients were seen in various health care settings and by a range of professionals. However, other studies using more comprehensive assessments found similar results. 12, 36, 37 This study differs from previous studies that have evaluated the implementation of QOL assessment in clinical practice because it was not based in one service unit or exclusively in a hospital setting. Opportunities for the researcher to provide detailed education or support to health care staff were limited. Future studies need to be resourced sufficiently to cover the practicalities of implementing QOL across a range of health care settings straddling hospital and community care. Overall, the generalizability of the findings are limited because of the significant proportion of patients who refused to participate, the high attrition rate, and the number of missing items on the questionnaires. Extending the recruitment period compensated for the high attrition rate; however, together with the issue surrounding multiple end points, this may limit the power of the study. The problems encountered during the study illustrate the difficult nature of implementing this kind of research in patients with advanced lung cancer. It is possible, although unlikely, that groups differed in terms of deteriorating performance status and disease status. Disease status was not recorded, but performance status was assessed at baseline, and no significant between-group difference was evident. In addition, random assignment should eliminate bias, although the small sample size by month 4 may have allowed small imbalances between groups. Furthermore, this intervention was designed to be pragmatic and easily transferable to a clinical situation. The findings from this study tend to indicate that the low-tech, low-cost format is not effective and may be counterproductive, at least for inoperable lung cancer patients.
In conclusion, weekly completion of a structured, patient-held QOL record, without structured feedback to health care professionals, may have a small negative effect on QOL for patients with inoperable lung cancer. An intervention of this kind with a different patient population and integrated reciprocal feedback may yield a positive outcome. Researchers and clinicians need to note that patients may vary in the nature and extent to which they want to monitor their progress. The study indicates the need for caution and highlights some of the essential components that may be required for the successful implementation of QOL assessment in clinical practice.
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